Molecular organization of the ribosomal RNA transcription unit and the phylogenetic study of Zymomonas mobilis ZM4.
Previously we reported that Zymomonas mobilis ZM4 contains three ribosomal transcription units (rrnA to C operons) which are clustered around the 50 min region, PacI fragments 13 and 6, on the physical map of Z. mobilis ZM4 [Kang, H. L. and Kang, H. S. (1998) Gene 206, 223-228]. The physical map reveals that the rrnA gene set is located on the 76 kb PacI fragment 13. The complete nucleotide sequence of the rrnA gene set has been determined. The total number of nucleotides of the rrnA gene set is about 6,250 bp. The structural genes of the 16S, 23S and 5S rRNA code for the 1,478 nt, 2,786 nt and 121 nt RNA chains, respectively. The length of the spacer regions between the 16S and 23S rRNA genes, and between the 23S and 5S rRNA genes, are 606 bp and 101 bp, respectively. Two tRNA genes, Ile-tRNA and Ala-tRNA, are found between the 16S and 23S rRNA genes and a fMet-tRNA gene is identified downstream of the 5S rRNA gene. Thus, the molecular organization of this rrnA gene set is the order of 5'-16S rRNA-tRNAIle-tRNAAla-23S rRNA-5S rRNA-tRNAfMet-3'. The secondary structure models of 16S, 23S and 5S rRNA are proposed. The phylogenetic tree, based on the 16S rRNA sequence, was constructed by neighbor-joining and maximum-parsimony methods. Zymomonas belongs to a group in which Aqorbacterium, Rhodobacter and Sphingomonas are included.